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(54) Heating packet 

(57) The heating packet of the present invention 
comprises an air-permeable bag containing a heat-gen- 
erating composition or a sheet-like heat-generating 
body which generates heat upon contacting oxygen in 
air. The heat-generating composition or the sheet-like 



heat-generating body contains zinc powder instead of 
iron powder. By the use of zinc powder, the heat-gener- 
ating composition and the sheet-like heat-generating 
body can be maintained flexible during the use of the 
heating packet or after heat generation. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a heating 
packet, specifically, to a heating packet comprising an 
air-permeable bag containing a heat-generating compo- 
sition or a sheet-like heat-generating body which gen- 
erate heat upon contacting oxygen in air, and more spe- 
cifically, to a heating packet which remains flexible even 
after the heat generation Is ceased. 

2. Description of the Prior Art 

[0002] Heating packets, which comprise an air-per- 
meable bag containing a heat-generating composition 
mainly comprising powder of oxidizable metal, activated 
carbon, an inorganic electrolyte and water and evolving 
heat upon contacting oxygen in air, has been widely 
used in various applications. These heating packets are 
generally produced by packing a wet, powdery heat- 
generating composition prepared by mixing an iron pow- 
der, activated carbon, an inorganic electrolyte, water, 
etc. into aflat alr-permeabie bag. Alternatively, in stead 
of the powdery heat-generating composition, a sheet- 
like heat-generating body may be packed into a fiat air- 
permeable bag. The sheet-like heat-generating body is 
prepared by supporting the heat-generating composi- 
tion on a sheet-like body, such as non-woven fabrk:, 
having a number of voids. 

[0003] The heating packet is sealed and stored in an 
air-impermeable outer bag before use to keep the heat- 
ing packet away from contacting the surrounding air and 
prevent the water in the heating packet from escaping 
into the surrounding air. 

[0004] Also known is a so-called adhesive heating 
packet in which one surface of the flat bag is made air- 
penneabie and the other surface is partly or entirely 
made into a non-transferring adhesive or stk:ky surface. 
The adhesive heating packet Is attached to a body gar- 
ment through the non-transferring adhesive or sticky 
surface to facilitate the attachment of the heating packet 
to the physical body. 

[0005] To improve the adhesive heating packet by 
more efficiently conducting the heat from the heating 
packet to the physical body and reducing the weight and 
thickness of the heating packet, developed is a so-called 
next -to-s kin heating packet in which the flat bag has an 
air-permeable surface on one side and an adhesive sur- 
face on the other side and the heating packet is directly 
attached to the body skin through the adhesive surface. 
[0006] These known heating packets, adhesive heat- 
ing packets and next-to-skin heating packets have been 
used to warm the physical body against the cold, to pre- 
vent overcooling of the physical body due to air-cooling 
in summer, to relieve or remove the pain such as phys- 



iological pain, neuralgic pain, muscular pain, etc., or to 
relieve physical fatigue. 

[0007] U-shaped and toe-shaped heating packet for 
placing in a shoe have been developed and put on the * 
5 market. In addition, a purse-shaped heating packet is 
also commercially available. 

[0008] However, the known heating packets have the 
following defects. 

[0009] The heat-generating compositions used In the 

10 known heating packets are gradually hardened to pro- 
duce a straggle of gravel-like solids with the progress of 
the exothennic reaction, or become a hard solid plate at 
the final stage of the exothermic reaction, although the 
heat-generating compositions arefiowable, wet powder 

15 before use. Particularly, when the heating packet is kept 
stationary during its use without deformation or move- 
ment, the heat-generating composition is entirely hard- 
ened into a single solid plate, thereby bringing the users 
discomfort, preventing an efficient transfer of heat from 

20 the heating packet to the physical body due to failure in 
closely contacting the body contours and giving uncom- 
fortable rigid feeling to the users. 
[001 0] Like the known heat-generating compositions, 
the known sheet-like heat-generating body is gradually 

25 hardened into a rigid plate during the use, although it is 
flexible before use. 

[0C11] Since directly attached to the body skin, the 
known next-to-skin heating packet gives a severe un- 
comfortable feeling to the users when it becomes rigid 

30 during the use and the heating packet attached to the 
body skin sometimes falls off in a short use period. Also, 
if the heating packet is held under thin clothes, the use 
of the heating packet is likely to be recognized from out- 
side due to its plate-iike shape. 

35 [0012] If the heat-generating composition of the 
known heating packet for use in footwear is displaced 
unevenly during the use and hardened as such, an un- 
comfortable feeling due to rigid solids is given to the us- 
ers at the toes, thereby restricting the walking. 

40 [0013] When the purse-shaped heating packet is 
used in a stationary state, the entire portion of the heat- 
generating composition Is hardened after the heat gen- 
eration to form a rigid solid like a stone. 

45 SUMIVIARY OF THE INVENTION 

[001 4] In view of the above problems, an object of the 
present invention is to provide a heating packet free 
from the hardening of the heat-generating composition 
50 or the sheet-like heat-generating body during its use, 
thereby avoiding uncomfortable feeling due to rigid sol- 
ids, preventing the attached heating packet from falling 
off, and ensuring a sufficient transfer of heat to the phys- 
ical body. 

55 [001 5] As a result of Intensive study in view of solving 
the above problems, the Inventors have found that a 

heat-generating composition or a sheet-like heat-gen- 
erating body containing zinc powder instead of iron pow- 
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der exhibits excellent heat generation properties and 
that the above problenns can be solved by such a heat- 
generating composition or a sheet-iil<e heat-generating 
body because they are not hardened during heat gen- 
eration and even after heat generation. The present in- 
vention has been accomplished based on these find- 
ings. 

[001 6] Thus, the present invention provides a heating 
packet for heating physical body, comprising an air-per- 
meable bag containing a heat-generating composition 
or a sheet-like heat-generating body which generates 
heat upon contacting oxygen in air, the heat-generating 
composition orthe sheet-like heat-generating body con- 
taining zinc powder. 

[0017] The heating packet of the present invention 
comprises a powdery heat-generating composition or a 
sheet-like heat-generating body, each containing a zinc 
powder as its component, packaged in an air-permeable 
bag. The heating packet of the present invention utilizes 
the heat generation during the fomnation of zinc oxide 
and zinc hydroxide by the reaction of zinc with water and 
oxygen in air or the formation of a salt of zinc with an 
additive to the heat-generating composition. The Inven- 
tors have found a method for efficiently oxidizing zinc by 
bringing zinc into contact with oxygen in air and further 
found that the heat-generating composition and the 
shect-likc heat-generating body are not hardened even 
after the oxidation of zinc. With such findings, It has 
made possible to provide an ever-flexible heating pack- 
et capable of efficiently transferring the heat to the phys- 
ical body without uncomfortable feeling during its use. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] 

Fig. 1 is a sectional view showing a heating packet 
of the present invention, in which a powdery heat- 
generating composition is packaged in a flat bag; 
Fig. 2 is a sectional view showing another heating 
packet of the present invention, in which a sheet- 
like heat-generating body is packaged in a flat bag; 
and 

Fig. 3 is a sectional view showing a purse-shaped 
heating packet containing a powdery heat-generat- 
ing composition. 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] The heat-generating composition used in the 
present Invention comprises, as the major components, 
a zinc powder, a salt and water 
[0020] The zinc powder used In the heating packet of 
the present invention is a powder of zinc metal. The pro- 
duction method thereof is not strictly limited, and the zinc 
powder produced by electrolysis, vertical distillation, 
electrically heated distillation, ISP method, etc. may be 
usable. The zinc powder may be purified as high as 



about 99%. or may contain impurities such as oxides 
and hydroxides of zinc in an amount not adversely affect 
the heat generation by the contact with oxygen in air 
The particle size of the zinc powder is not particularly 

5 limited, and preferably 0.005 to 1 .5 mm, more preferably 
0.05 to 0.75 mm, and most preferably 0.15 to 0.5 mm. 
[0021] The salt used in the present invention is a neu- 
tral, weakly acidic or weakly basic inorganic or organic 
salt. The neural salt may be a halide, sulfate or phos- 

10 phate of alkali metal such as sodium chloride, potassium 
chloride, sodium sulfate and sodium orthophosphate. 
The weakly acidic salt may include ammonium chloride, 
zinc chloride, iron(Hl) chloride, etc. The weakly basic 
salt may include sodium carbonate, potassium carbon- 

is ate, potassium hydrogencartDonate, sodium oxalate, so- 
dium acetate, etc. These salts may be used alone or in 
combination of two or more. 

[0022] The mixing ratio of the zinc powder, water and 
the salt in the heat-generating composition is not partic- 
le utarty specified because it may vary depending on the 
intended heat-generating properties, the presence or 
absence of the auxiliary additive such as a reaction aid, 
a water retainer, etc. mentioned below and its addition 
amount. Water Is preferably used In an amount of 10 to 

25 1 00 parts by weight, more preferably 25 to 70 parts by 
weight based on 1 00 parts by weight of the zinc powder. 
The salt Is preferably used in an amount of 0.2 to 50 
parts by weight, more preferably 1 to 30 parts by weight 
based on 100 parts by weight of the zinc powder 

30 [0023] The heat-generating composition of the 
present invention may further contain, if desired, an ac- 
tivated carbon as a reaction aid and a water retainer. 
The activated carbon as the reaction aid also serves as 
a water retainer, and may include a coconut shell actl- 

35 vated carbon, a wood activated carbon and a peat acti- 
vated cartaon. Substances having a high water retention 
and causing no degradation during a long-term storage 
of the heating packet may be used as the water retainer 
without no particular limitation. Examples thereof in- 

40 elude a peariite powder, vermiculite, wood powder, a 
water-absorbing polymer, etc. Each of the reaction aids 
and the water retainers may be used alone or in combi- 
nation of two or more. The addition amount thereof Is 
not particutariy limited. 

45 [0024] Another heat-generating composition usable 
in the present invention comprises the zinc powder, wa- 
ter and an alkaline substance such as a hydroxide of 
alkali metal or alkaline earth metal and an amine, more 
particulariy, sodium hydroxide, potassium hydroxide. 

so cateium hydroxide, barium hydroxide, t-butylhydrazine, 
etc. These alkaline substances may be used alone or in 
combination of two or more. 

[0025] The mixing ratio of the zinc powder, water and 
the alkaline substance in the heat-generating composi- 
55 tion is not particulariy specified because it may vary de- 
pending on the intended heat-generating properties, the 
presence or absence of the auxiliary additive such as a 
reaction aid, a water retainer, etc. and its addition 
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amount. Preferably, water is used in an amount of 1 5 to 
100 parts by weight, more preferably 30 to 70 parts by 
weight based on 1 00 parts by weight of the zinc powder. 
The addition amount of the alkaline substance is pref* 
erably 0.2 to 50 parts by weight, more preferably 1 to 20 
parts by weight based on 1 00 parts by weight of the zinc 
powder 

[0026] In addition to the zinc powder, water and the 
alkaline substance, the salt described above may be 
added to the heat-generating composition preferably in 
an amount of 0.2 to 50 parts by weight, more preferably 
1 to 20 parts by weight based on 1 00 parts by weight of 
the zinc powder. Further, an additive such as the acti- 
vated carbon and the water retainer may be added to 
the heat-generating composition. 
[0027] The heating packet of the present invention 
may comprises an air-permeable bag containing, in- 
stead of the powdery heat-generating composition de- 
scribed above, a sheet-like heat-generating body which 
is prepared by supporting a mixture comprising the zinc 
powder, water and at least one of the salt and the alka- 
line substance on a sheet-like body. The structure and 
the production method of the sheet-like heat-generating 
body are not particularly limited and may be produced 
by methods known in the art. 

[0028] For example, the sheet-like heat-generating 
body can be produced by the following methods: 

(1) The zinc powder is supported throughout a 
sheet-like support comprising randomly arranged 
fibers and having numerous voids Inside thereof. 
Then, the sheet-like support is impregnated with an 
aqueous solution of at least one of the salt and the 
alkaline substance. 

(2) A porous non-woven fabric A having numerous 
voids is adhesively bonded to a non-woven fabric 
B. The zinc powder or a mixture of the zinc powder 
and at least one of the salt and the alkaline sub- 
stance is sprinkled over the porous non-woven fab- 
ric A to hold them into the voids. Then, a non-woven 
fabric C is laminated on the porous non-woven fab- 
rk; Aby heat compression using an embossing ma- 
chine, followed by the impregnation of the resultant 
laminate with an aqueous solution of at least one of 
the salt and the alkaline substance, or water. 

[0029] In addition, usable is a sheet-like heat-gener- 
ating body produced by supporting the zinc powder, wa- 
ter and at least one of the salt and the alkaline substance 
on a sheet-like body during the fomnation of the sheet- 
like body by a paper machine. Also usable is a sheet- 
like heat-generating body produced by supporting the 
zinc powder, water and at least one of the salt and the 
alkaline substance on a flexible, porous sheet-like body 
made of a foamed plastic, a reticulated material, etc. 
[0030] The mixing ratio of the zinc powder, water and 
the salt, or the mixing ratio of the zinc powder, water and 
the alkaline substance is substantially the same as in 



the case of the powdery heat-generating composition 
mentioned above. In addition, the activated carbon and 
the water retainer may be used in an amount depending 
on the water retention, hydrophilic nature, air permea- 
5 bility, etc. of the non-woven material or the porous ma- 
teria! constituting the sheet-like body. 
[0031] The air-pemieable bag used in the present in- 
vention is not specifically limited as far as it is air-per- 
meable enough to pass a sufficient amount of oxygen 
for oxidizing zinc without causing breaking, leaking of 
the heat-generating composition or the sheet-like heat- 
generating body and plastic deformation during its use. 
Also, the material for the bag, the shape of penneable 
pores and the size of permeable pores are not critical in 
the present invention. The dimension and the shape of 
the bag are also not critical, and the bag may be made 
into a flat bag having a rectangular shape, a circular 
shape, an animal shape, a vegetable shape or a doll 
shape. The bag may be made into U -shape, toe-shape 
or elliptical shape when a heating packet for placing in 
a footwear is intended. In addition, the bag may be made 
into a purse shape. 

[0032] The dimension of the heating packet is not par- 
ticulariy limited. When the heating packet is flat, the area 
of one surface is preferably 5 to 5000 cm^, more pref- 
erably 20 to 2500 cm2. 

[0033] The heating packet may bo made air-permea- 
ble in its entire surface or partial surface. For exannple, 
in the case of a flat heating packet, only one surface or 
both surfaces can be made air-pemieable in its entire 
or partial portion. 

[0034] Examples of the air-permeable material for the 
bag include a non-woven fabric, a woven fabric, a paper, 
a porous film having numerous minute open pores, an 
air-permeable laminate produced by making an air-Im- 
permeable laminate of a non -woven or woven fabric and 
a polyethylene film, etc. air-permeable by providing 
minute openings, a laminate of a non-woven fabric and 
a porous film, and a non-woven fabric having an air per- 
meability controlled by heat-pressing a matting of fibers. 
[0035] The porous film referred to above is a film con- 
taining minute open pores having a maximum pore size 
of about 0.01 to 20 \Lm when measured by a methanol 
bubbling method. The porous film is produced, for ex- 
ample, by biaxially stretching a synthetic resin film or by 
stretching a film obtained by extruding a melt polyethyl- 
ene, polypropylene, etc. containing dispersed inorganic 
fine powder such as calcium carbonate. The porous film 
is commercially available as Porum and NF Sheet (both 
trade name of Tokuyama Co., Ltd.), Cellpore (trade 
name of Sekisui Chemical Co., Ltd.) and Breathron 
(trade name NItto Denko Co., Ltd.). The non-woven fab- 
ric having an air-permeability controlled by heat-press- 
ing a matting of fibers is commercially available as Tyvek 
(trade name of Du Pont). 

[0036] The pemneability is generally expressed by a 
gas transmission rate of JIS P8117, a gas pemneability 
of JIS LI 01 8 or a water vapor transmission rate of JIS 
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Z0208. However the permeability determined by these 
methods are not necessarily in direct correlation with the 
heat generating properties depending on the permeable 
pore size, the pressure difference between the opposite 
surfaces of the air-permeable nnaterial forthe bag during 
the measurement and the hygroscopic nature of the air- 
permeable material for the bag. Therefore, in the 
present invention, the air permeability is expressed by 
the oxygen diffusion rate proposed by the inventors in 
Japanese Patent Application Laid-Open No. 11-30579. 
[0037] The oxygen diffusion rate referred to in the 
present Invention is the amount of oxygen diffused 
across the air-permeable material for the bag from the 
atmosphere into a carrier gas when measured under 
conditions of 20*C, 66% reiative humidity and atmos- 
pheric pressure by exposing one surface of the air-per- 
meable material to the atmosphere while sweeping the 
opposite surface with the oxygen-free nitrogen carrier 
gas at a flow rate of 0.1 93 M/cm^/h (nomnal liter/square 
centimeter/hour) per unit surface area of the air-perme- 
able material. 

[0038] Since the pressure difference between the at- 
mospheric side and the carrier gas side is kept substan- 
tially zero duhng the measurement, the measured value 
is less affected by the permeable pore size. In addition, 
the measurement is carried out by exposing one side to 
the atmosphere while maintaining the other side (carrier 
gas side) extremely low in the oxygen concentration as 
compared with the atmosphere, i.e., while maintaining 
the other side in nearly the same condition with respect 
to oxygen concentration as the inside of the heating 
packet during its use. Therefore, the measured perme- 
ability is well related to the heat generation properties. 
[0039] The air pemrieability of the heating packet of 
the present invention is selected depending on the 
mode of use such as a heating packet for holding on the 
physical body, a heating packet for placing in footwear, 
a heating packet of purse-like shape, etc, the shape of 
heating packet and the intended heat generation prop- 
erties. In the case of a flat heating packet for holding on 
the physical body having an air-permeable surface only 
on one side, the air permeability in terms of the oxygen 
diffusion rate is preferably 450 to 1500 Nl/m2/24h (nor- 
mal liter/square meter/24 hours), more preferably 600 
to 1200 Nl/nn2/24h. The heat generation is poor when 
the oxygen diffusion rate is less than 450 Nl/m2/24h, 
while overheating of the body skin is caused when larger 
than 1500 mn^/24h. 

[0040] When both the surfaces of a flat heating packet 
are made air-permeable, the air penneablllty of each 
surface of the heating packet is determined in consider- 
ation of the decrease in the air permeability of the sur- 
face facing the body skin so that the average of the air 
permeabilities of both the surfaces falls within 300 to 
1000 Nl/m2/24h. 

[0041] tn the case of the heating packet for placing in 
footwear having an air-permeable surface only on one 
side, the air permeability in temns of the oxygen diffusion 



rate is preferably 4400 to 6600 Nl/m2/24h. 
[0042] When both the surfaces are made air-perme- 
able, the air penneability of each surface is determined 
in consideration of the decrease in the air permeability 
5 of the surface facing the inner surface of the footwear 
so that the average of the air permeabilities of both the 
surfaces falls within 2000 to 4000 Nl/m2/24h. 
[0043] In the case of the purse-shaped heating packet 
having uniform air permeability throughout the entire 
10 surface, the air penneability in temns of the oxygen dif- 
fusion rate is preferably 1000 to 2000 Nl/m2/24h. 
[0044] A non-transferring adhesive portion can be 
formed on the heating packet so as to facilitate the at- 
tachment of the heating packet to the physical body. Any 
adhesive is usable as far as it has a sufficient adhesive 
force, it is not transferred to body garments, it is not det- 
rimental to human health and environment, and it is not 
degraded during a long-term storage before use. For ex- 
ample, the adhesive based on acrylic polymer, rubber 
polymer or vinyl acetate polymer is preferably used. The 
surface of the adhesive portion is covered with a releas- 
ing paper before use to avoid undesirable sticking. 
[0045] The flat heating packet of the present invention 
in which only one air-permeable surface is provided with 
an adhesive portion can be attached to the inside of 
body garment via the air-permeable, adhesive surface. 
!n this mcdc of use, the adhesive is prevented fronpi di- 
rectly contacting the body skin while the heating packet 
is allowed to contact the body skin. Therefore, itch and 
eruption on the skin contacting the adhesive, which are 
inevitable drawback of the next-to-skin heating packet, 
can be avoided. Also, since the air penneability can be 
kept constant during its use In any posture or body 
movements, heat is generated stably. 
[0046] The area ratio of the adhesive portion. If pro- 
vided, is not critical in the present invention. Also, the 
adhesive portion is made into any pattern such as polka 
dots, spots, honeycomb, stripe and check. 
[0047] The heating packet of the present invention 
can be made antibacterial. The antibacterial agent is not 
specifically limited in its kind, its fonn and the method of 
mixing. Any antibacterial agent can be used as far as it 
is not detrimental to human health and environment, and 
it does not adversely affect the heat generation proper- 
ties of the heating packet. Forexample, an inorganic an- 
tibacterial agent such as heavy metal and its salt, a qua- 
ternary ammonium antibacterial agent, a guanidine an- 
tibacterial agent, a phenol antibacterial agent and a nat- 
ural antibacterial agent are preferably used. 
[0048] The present invention will be described by re- 
ferring to Figs. 1 to 3 which are not intended to restrict 
the scope of the present invention thereto. 
[0049] Fig. 1 is a sectional view showing a heating 
packet 1 of the present invention. Apowdery heat -gen- 
erating composition 6 is packaged in a flat bag which is 
made from a air-permeable material 2 and an air-imper- 
meable material 3 which are heat-sealed at their periph- 
eries 4. 
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[0050] Fig. 2 is a sectional view siiowing another heat- 
ing packet 1 of the present invention. A sheet-like heat- 
generating body 7 is packaged in a flat bag similar to 
the bag shown in Fig. 1 . 

[0051] Fig. 3 is a sectional view showing a purse- 
shaped heating packet 8 containing a powdery heat- 
generating composition 6. The opening of the purse- 
shaped heating packet is closed by a clip 9. 
[0052] The present invention will be described in fur- 
ther detail by way of the following examples. However, 
it should be noted that the following examples are illus- 
trative and not intended to limit the present invention 
thereto. 

EXAMPLE 1 

[0053] A powdery heat-generating composition was 
prepared in nitrogen atmosphere by mixing 20 g of zinc 
powder, 9 g of water, 3 g of sodium hydroxide, 4 g of 
wood powder and 1 .5 g of water absorbing polymer. 
[0054] The oxygen diffusion rate of a porous laminate 
of a nylon non-woven fabric and a porous polyethylene 
film (Breathron available from Nitto Denko Co. , Ltd.) was 
measured at 20"C and 65% relative humidity while ex- 
posing the nylon side to the atmosphere and sweeping 
the other side with nitrogen flow at a flow rate of 0.1 93 
Nl/'cm^/h. The measured oxygen diffusion rate was 310 
Nl/nn2/24h. 

[0055] Separately, a nylon non-woven fabric having a 
basis weight of 45 g/m^ and a polyethylene film having 
a thickness of 30 |xm were laminated. On the nylon non- 
woven fabric of the laminate, circular adhesive portions 
of 6 mm diameter were formed at 10 mm intervals in 
both the longitudinal and transverse directions. The ad- 
hesive portions were covered with a releasing paper, 
thereby obtaining an adhesive laminate. 
[0056] The porous laminate and the adhesive lami- 
nate each cut out into a size of 135 mm long and 100 
mm wide were stacked so that two polyethylene films 
faced to each other. Then, the stacked laminate was 
heat-sealed at its three sides in 5 mm sealing width to 
prepare a flat bag. 

[0057] After placing the heat-generating composition 
into the flat bag, the open side of the bag was heat- 
sealed to obtain a heating packet of so-called adhesive 
type. Five heating packets were sealed in respective air- 
impermeable outer packages. 

[0058] The heat generation properties of the heating 
packet taken out of the outer package were measured 
using a temperature characteristic tester of JIS S4100. 
As a result thereof, the heating packet was confimned to 
have good heat generation properties as evidenced by 
that the time required to reach 40^*0 (rise time) was 9 
minutes, the ultimate highest temperature was 57**C 
and the duration of maintaining at 40*C or higher (dura- 
tion time) was 13.2 hours. In addition, the heating packet 
remained flexible even after heat generation, and no 
hardened mass was observed in the heat-generating 



composition. 
EXAMPLE 2 

5 [0059] In the same manner as in Example 1 except 
for using a heat-generating composition consisting of 20 
g of zinc powder, 8.2 g of water, 1 g of sodium chloride, 
3 g of wood powder, 1 .5 g of water-absorbing polymer 
and 2.5 g of activated carbon, five heating packets were 

10 prepared. 

[0060] The results of the same measurement of the 
heat generation properties as in Example 1 showed that 
the heating packet had good heat generation properties 
of a rise time of 7 minutes, an ultimate highest temper- 

15 ature of 56*C and a duration time of 12.8 hours. In ad- 
dition, the heating packet remained flexible even after 
heat generation, and no hardened mass was observed 
in the heat-generating composition. 

20 EXAMPLE 3 

[0061] In the same manner as in Example 1 except 
for using a heat-generating composition consisting of 20 
g of zinc powder, 8.2 g of water, 1 g of sodium chloride, 

25 1 .0 g sodium hydroxide, 3 g of wood powder, 0.34 g of 
water-absorbing polymer and 2.5 g of activated carbon, 
heating packets wore ;preparQ<i, 
[0062] The results of the same measurement of the 
heat generation properties as in Example 1 showed that 

30 the heating packet had good heat generation properties 
of a rise time of 8 minutes, an ultimate highest temper- 
ature of 57^C and a duration time of 13 hours. In addi- 
tion, the heating packet remained flexible even after 
heat generation, and no hardened mass was observed 

35 in the heat-generating composition. 

EXAMPLE 4 

[0063] On a wood pulp non -woven fabric having a ba- 

40 sis weight of 40 g/m^ and a size of 1 20 mm length and 
90 mm width, a wood pulp non-woven fabric having a 
basis weight of 60 g/m^ with the same dimension was 
stacked after wetting the bottom surface with water A 
mixture of 1 0 g of zinc powder, 0.2 g of water-absoriDing 

45 polymer, 1 .25 g of activated carbon and 0.2 g of powdery 
ethylene-vinyl acetate copolymer was sprinkled over the 
surface of the resultant stack. The stack was vibrated 
by a vibrator to allow the sprinkled mixture to enter into 
the voids of the non-woven fabric. Then, a wood pulp 

50 non -woven fabric having a basis weight of 40 g/m^ with 
the same dimension was stacked on the sprinkled sur- 
face. The resultant stack was fomied into a sheet by 
passing it through embossing rolls heated to 200*C. Fi- 
nally, 4.6 g of 11 weight % aqueous solution of sodium 

55 chloride were sprinkled over the sheet to obtain a sheet- 
like heat-generating body. 

[0064] The sheet-like heat-generating body obtained 
above was placed in a flat bag prepared in the same 
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manner as in Example 1 to obtain a heating packet, 
which was then sealed in an air-impermeable outer 
package. 

[0065] The results of the same measurement of the 
heat generation properties as in Example 1 showed that 5 
the heating packet had good heat generation properties 
as evidenced by a rise time of 10 minutes, an ultimate 
highest temperature of 52*C and a duration time of 7.5 
hours. In addition, the heating packet remained flexible 
even after heat generation, and no hardening was oc- io 
curred. 

EXAMPLE 5 

[0066] A heat-generating composition was prepared is 
in nitrogen atmosphere by mixing 25 g of zinc powder, 
1 0.3 g of water, 1 .25 g of sodium chloride, 1 .25 g of so- 
dium hydroxide, 3.75 g of wood powder, 0.42 g of water 
absorbing polymer and 3.2 g of activated carbon. 
[0067] Separately, on a nylon non-woven fabric (210 20 
mm X 21 0 mm) having a basis weight of 30 g/m2, a po- 
rous polyethylene film having the same dimension was 
stacked and spot-bonded to the non -woven fabric 
through the spots (1 mm diameter) of a hot-melt adhe- 
sive resin provided one per 1 cm^ of the bonding sur- 25 
face, thereby obtaining an air-permeable material. 
[0068] The oxygen diffusion rate of the air-permeable 
material was measured at 20*C and 65% relative hu- 
midity while exposing the nylon side to the atmosphere 
and sweeping the other side with nitrogen flow at a flow 30 
rate of 0.193 M/cm^/h. The measured oxygen diffusion 
rate was 1400 Nl/m2/24h. 

[0069] The heat-generating composition prepared 
above was wrapped by the air-penneable material with 
the porous polyethylene layer inside. After closing the 35 
opening by a clip, the gathered air-permeable material 
over the clip was cut off to obtain a purse-shaped heat- 
ing packet as shown in Fig. 3. The obtained heating 
packet was sealed in an air-impemneable outer pack- 
age. 40 
[0070] The heat generation properties of the heating 
packet taken out of the outer package was measured in 
the same manner as in Example 1 . The results showed 
that the rise time was 7 minutes, the ultimate highest 
temperature was 63"C and the duration time was 8 4s 
hours. In addition, the heating packet remained flexible 
even after heat generation, and no hardened mass was 
observed in the heat-generating composition. 

COMPARATIVE EXAMPLE 1 50 

[0071] Aheating packet was prepared in the same 
manner as in Example 1 except for using a heat-gener- 
ating composition consisting of 20 g of iron powder, 2.5 
g of activated carbon , 3 g of wood powder, 0 .4 g of water- ss 
absorbing polymer, 1 g of sodium chloride and 8 g of 
water. 

[0072] The heat generation properties of the heating 



packet were measured in the same manner as in Exam- 
ple 1 . The results showed that the rise time was 8 min- 
utes . the ultimate highest temperature was 56**C and the 
duration time was 12.5 hours. However, the heat-gen- 
erating composition after heat generation was hardened 
into a rigid solid plate. 

[0073] Since the powdery heat-generating composi- 
tion and the sheet-like heat-generating body of the 
present invention are not hardened into a rigid mass, 
the heating packet which remains flexible during its use 
can be provided. With the flexibility throughout its use, 
the heating packet is kept in good contact with the body 
contours, thereby ensuring the efficient heat transfer 
and eliminating uncomfortable rigid feeling during its 
use. Since the uncomfortable feeling at the toes due to 
the hardening of the heating packet for footwear can be 
avoided, the walking is not restricted even when the 
heating packet is kept placed in footwear. In the case of 
a so-called next-to-skin type heating packet which is di- 
rectly attached to the body skin, the uncomfortable rigid 
feeling and the falling off of the attached heating packet 
are avoided. In addition, the use of the heating packet 
is hardly recognized even through thin clothes. 



Claims 

1 . Aheating packet for heating physical body, compris- 
ing an air-permeable bag containing a heat-gener- 
ating composition or a sheet-like heat-generating 
body which generates heat upon contacting oxygen 
in air, the heat-generating composition or the sheet- 
like heat-generating body containing zinc powder. 

2. The heating packet according to claim 1 , wherein 
the heat-generating composition contains at least 
the zinc powder, water and a salt. 

3. The heating packet according to claim 1 , wherein 
the sheet-like heat-generating body comprises a 
non-woven fabric having numerous voids or a flex- 
ible porous body each supporting at (east the zinc 
powder, water and a salt. 

4. The heating packet according to claim 2 or 3, 
wherein the salt Is a neutral salt, a weakly acidic salt 
or a weakly basic salt. 

5. The heating packet according to any one of claims 
2 to 4, wherein the amount of water Is 10 to 100 
parts by weight and the amount of the salt is 0.2 to 
50 parts by weight each based on 100 parts by 
weight of the zinc powder. 

6. The heating packet according to claim 1 , wherein 
the heat-generating composition contains at least 
the zinc powder, water and an alkaline substance. 
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7. The heating packet according to claim 1 , wherein 
the sheet-like heat-generating body comprises a 
non-woven fabric having numerous voids or a flex- 
ible porous body each supporting at least the zinc 
powder, water and an alkaline substance. 

8. The heating packet according to claim 6 or 7, 
wherein the alkaline substance is a hydroxide of al- 
kali metal, a hydroxide of alkaline earth metal or an 
amine. 

9. The heating packet according to any one of claims 
6 to 8, wherein the amount of water is 15 to 100 
parts by weight and the amount of the alkaline sub- 
stance Is 0.2 to 50 parts by weight each based on 
1 00 parts by weight of the zinc powder. 

10. The heating packet according to any one of claims 
1 to 9, wherein the heating packet has a first surface 
and a second surface opposite to the first surface, 
one of the first surface and the second surface be- 
ing made adhesive. 

11. The heating packet according to any one of claims 
1 to 1 0, wherein the air-permeable bag is a flat bag 
having a first surface and a second surface opposite 
to the first SLirfaca, and v«rherein one of the first sur- 
face and the second surface comprises an air-per- 
meable material having an air pemieability of 450 
to 1500 Nl/m2/24h in terms of an oxygen diffusion 
rate whk;h is defined as an amount of oxygen dif- 
fused across the air-permeable material when 
measured at 20^C and 65% relative humidity under 
atmospheric pressure by exposing one of the sides 
of the air-pemneable material to the atmosphere 
while sweeping the other side with an oxygen-free 
nitrogen gas flow at a flow rate of 0.193 Nl/cm^/h 
per unit area of the air-permeable material. 

12. The heating packet according to any one of claims 
1 to 10, wherein the air-permeable bag is a flat bag 
having a first surface and a second surface opposite 
to the first surface, and wherein both the first sur- 
face and the second surface comprises air-pemne- 
able materials and an average air penneability of 
the first surface and the second surface is 300 to 
1 000 Nt/m2/24h in terms of an oxygen diffusion rate 
which Is defined as an amount of oxygen diffused 
across the air-pemneable material when measured 
at 20**C and 65% relative humidity under atmos- 
pheric pressure by exposing one of the sides of the 
air-pemneable material to the atmosphere while 
sweeping the other side with an oxygen-free nitro- 
gen gas flow at a flow rate of 0.193 Nl/cm^/h per 
unit area of the air-permeable material. 

13. The heating packet according to any one of claims 
1 to 10, wherein the air-permeable bag is a flat bag 



having a first surface and a second surface opposite 
to the first surface, and wherein one of the first sur- 
face and the second surface comprises an air-per- 
meable material having an air permeability of 4400 
5 to 6600 Nl/m2/24h in terms of an oxygen diffusion 
rate which is defined as an amount of oxygen dif- 
fused across the air-permeable material when 
measured at 20^*0 and 65% relative humidity under 
atmospheric pressure by exposing one of the sides 
10 of the air-pemneable material to the atmosphere 
while sweeping the other side with an oxygen-free 
nitrogen gas flow at a flow rate of 0.193 Nl/cm^/h 
per unit area of the alr-penneable material. 

IS 14. The heating packet according to any one of claims 
1 to 1 0, wherein the air-pemneable bag is a flat bag 
having a first surface and a second surface opposite 
to the first surface, and wherein both the first sur- 
face and the second surface comprises air-perme- 

20 able materials and an average air permeability of 
the first surface and the second surface is 2000 to 
4000 Nl/m2/24h in terms of an oxygen diffusion rate 
whk;h is defined as an amount of oxygen diffused 
across the air-permeable material when measured 

25 at 20*C and 65% relative humidity under atmos- 
pheric pressure by exposing one of the sides of the 
air-permeablG materia! to the atmcsphere while 
sweeping the other side with an oxygen-free nitro- 
gen gas flow at a flow rate of 0.193 Nl/cm^/h per 

30 unit area of the air-pemneable material. 

15. The heating packet according to any one of claims 
1 to 10, wherein the air-permeable bag is made of 
an air-pemneable material having an air permeabil- 
ity of 1 000 to 2000 Nl/m2/24h in terms of an oxygen 
diffusion rate which is defined as an amount of ox- 
ygen diffused across the air-permeable material 
when measured at 20*C and 65% relative humidity 
under atmospheric pressure by exposing one of the 
sides of the air-pemneable material to the atmos- 
phere while sweeping the other side with an oxy- 
gen-free nitrogen gas flow at a flow rate of 0. 1 93 Nl/ 
cm^/h per unit area of the air-permeable material. 
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(57) The heating packet of the present invention 
comprises an air-permeable bag containing a heat-gen- 
erating composition or a sheet-like heat-generating 
body which generates heat upon contacting oxygen in 
air. The heat-generating composition or the sheet-like 



heat-generating body contains zinc powder Instead of 
iron powder By the use of zinc powder, the heat-gener- 
ating composition and the sheet-like heat-generating 
body can be maintained flexible during the use of the 
heating packet or after heat generation. 
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